TI-83 Worksheet Number 29
Comparing Counts – Chi-Square Tests
Goodness-of Fit
Problem:  Does your zodiac sign determine if you will be successful in life.  Following is a summary of the signs of the 256 heads of the largest of the 400 companies.
	Births
	Sign
	Births
	Sign

	23
	Aries
	18
	Libra

	20
	Taurus
	21
	Scorpio

	18
	Gemini
	19
	Sagittarius

	23
	Cancer
	22
	Capricorn

	20
	Leo
	24
	Aquarius

	19
	Virgo
	29
	Pisces


After confirming the necessary conditions, we set up the hypotheses.
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: Births are uniformly distributed uniformly over the zodiac signs.
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: Births are not uniformly distributed over the zodiac signs.
We will compute the Chi-square statistic 
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 and calculate the p-value from the chi-square distribution for 11 degrees of freedom.

	Key Strokes
	Display/Comment

	STAT Enter 23 Enter 20 Enter…29 Enter
	Enter the Number of Births in List 1

	► 21.33 Enter …21.33 Enter
	The expected frequency in each cell if the null hypotheses is true is 256/12 = 21.33.  Enter this number is List 2 for all cells.
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	► ▲
	Highlights L3

	► ▲ ( 2nd L1 – 2nd L2) x2
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	Puts (Observed – Expected)2 /Expected in L3
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	► ► ▼ (12)
	Move the highlight to the bottom of List 3

	2nd LIST ► ► 5 2nd L3) ENTER
	Puts the sum of List 3 (The Chi-Square) statistic, 5.095, at the bottom of List 3

	2nd DIST 7 ENTER
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	5.095, 2nd EE 99, 11) Enter
	The p-value is .926 or 92.7%.  Since the p-value would have to be less than 5% to reject the null hypothesis, we have to accept it – the births are uniformly distributed over zodiac signs.  [image: image19.png]LE
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Using the Goodfit
 TI-83 add-in Program

Problem:  Solve the previous problem using the Goodfit program

	Key Strokes
	Display/Comment

	Enter the Data in L1 and the Model in L2 as above.  The program will actually let you enter the data and model into any list you choose
	

	Program 
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Calculate Draw



Displays the add- in programs available in the calculator.



	ENTER, ENTER
	Starts the Goodfit program.

	2nd L1 ENTER 2nd L2
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Enter the appropriate lists




	ENTER
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Displays Program output.


	ENTER, 2nd LIST 
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Displays List Menu


	7 ENTER 
	[image: image24.png]


Displays the list of individual cell chi-square calculations.  Use ►► to view numbers off the screen.


Comparing Observed Distributions
Problem:  Following is a table that shows the distributions for post high school activities for three graduating classes.  Are they homogenous or are they significantly different?

	
	1980
	1990
	2000

	College
	320
	245
	288

	Employment
	98
	24
	17

	Military
	18
	19
	5

	Travel
	17
	2
	5


We set up the appropriate hypotheses.
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H

: The distributions are homogenous
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H

: The distributions are not homogenous

The TI-83 has a built-in program to perform the Chi-square test for this kind of problem.  We have to enter the table as a matrix, and then call up the test.
	Key Strokes
	Display/Comment

	2nd MATRIX ►►
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Selects Matrix Edit Menu


	ENTER
	Choose Matrix A.

	4 ENTER 3 ENTER
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Set the size of the matrix to 3 rows by 4 columns



	320 ENTER 245 ENTER…5 ENTER
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Enter the data row by row.



	2nd QUIT STAT ►► ALPHA C
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Selects Chi-square test

Our table is in Matrix A, but we will change the matrix for the Expected distributions to matrix B.

	2nd MATRIX ▼ ENTER
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	▼ ENTER
	Displays Results.  
[image: image29.png]


Since the p-value is less than 5% we reject the null hypothesis, that the distributions are homogeneous.

To make sure our conclusion is valid, we need to check the condition that there need to be at least an expected value of 5 in each cell since one of the actual cells has less than 5.

	2nd Matrix ►► ▼ ENTER
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Displays Matrix B the expected count.

We observe that the condition is met

	2nd Quit 2nd MATRIX 1 – 2nd MATRIX 2 STO 2nd MATRIX 3 ENTER 
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The residuals are the actual value – expected value for each cell of the table. The residuals are stored in Matrix C.  They are also displayed on the home screen.
To see column 3 use the right arrow key.  To view the matrix completely on one screen, use the Matrix Edit command. 
We may want to examine the residuals by cell.  To calculate the standardized residual for each cell, on the home screen calculate 
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exp
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For example let’s calculate the standardized residual for cell 1,1

	-45.226 
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 ENTER
	The result is – 2.366.  This is essentially a z-score, the actual value is 2.336 standard deviation units below the expected value.  Standardizing all the residuals provides a basis for comparing the residuals to analyze where the significant differences in the distributions are.  Unfortunately, they have to be calculated cell-by-cell. 


Independence
Problem: Below is a two-way table related to the ship Titanic.  The variables are class and survival.  We want to see if these variables are independent, that is, did the probability of surviving the disaster depend upon what class is person was in.

	
	First
	Second
	Third
	Crew

	Alive
	203
	118
	178
	312

	Dead
	122
	167
	528
	673


After confirming the necessary conditions, we set up the hypotheses.
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H

: The variables are independent (The conditional distributions of survival are uniform)
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H

: The variables are not independent.

This problem fits the same procedure as homogeneous problem done above.

	Key Strokes
	Display/Comment

	2nd MATRIX ►►
	Selects Matrix Edit Menu
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	ENTER 4 ENTER 2
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Enter the data in the matrix


	2nd QUIT STAT ►►ALPHA C
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	▼▼ENTER
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The p-value is virtually zero, so we reject then null hypothesis and conclude that the variables are not independent, that the probability of being alive is dependent on the class a person was in.


� The program must be added to your calculator.  You can get it from your instructor.
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